KEMDAAAIO

2 HMATA KAI
XAPAKTHPIZTIKA TOYX

Eicaywyn

Ta NAekTPOAOYIKA Kol NAEKTPOVIKA KUKAWUOATA €V TPOPOSOTOUVTAI LIOVO LE
OLVEXEIG KOl EVOAAQOOOUEVESG TAOEIG 1) OLVEXH KOI EVOAAAOOOUEVA PEBUATA GAAG
UE TAOEIG KOI PEUUOTA, YEVIKOTEPQ OHUATA, T OTTOIX £XOUV SIAPOPETIKI) LOPPH.
TéToIO OrjOTA XPNOILOTIOIOUVTAI TT.X OTI) TNAEGPAOT) OTO KUKAWHO 0GPWONG, OTA
YNQPIOKE KUKAWPOTO XPOVIOUOU, OTA KUKAWHOTO QUTOMATIONOU. [eVIKG TO
onjpaTa meEPrypd@ovTal avaAuTika 6nA. Le T Xprion CUVAPTIHOEWY TOU XPOVOU 1)
HE TN Xprion SIAYPOUUGTWY O OLVAPTNON UE TO XPOVO, N HE T Xprion Paoikwv
XOPOKTNPIOTIKWV OTTWS 1 Héon Tiur, n €vepyos Tiurn, 1o TAATOG, n Tiurj Qmo
KopuQH 0 KOPLPH.

2KOTTOG TOU KEQPOAQIOU EiVaI N KATAVONOIN) TnNG TEPIYPOPAG KOl XPHong Twv
ONUATWY 1MoV OLVABWSG XPNOILOTIOIOUVTAl TOOO OTA QAVOAOYIKA G600 KAl OT)
AoyIK& KUKAWOTAL.
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5-1. Opiopoi — Katnyopieg onpatwv

U Zpa ovopdleTon n Téon fj n évTaon Tou PEVPOTOG TTOL HETAPRGANETOI WG
oLVAPTNON TOL XPOVoU.

To oApaTo PTropei va eival opeig eVEPYEIAG OTTOTE £XOUV TTPOOPICHO TNV
TPOPOOATNON KATAVOAWTWV NAEKTPIKASG EVEPYEIOG 1 VO Eival (POPEIG TTANpOQO-
plag, OTTWG Tr.X T THAETTIKOIVWVIOK& ORHATA.

Ta ofjpaTa TagivopovvTan pe Béon:

o) Ta oToixeia Tov oHpaTOG

Ta ofjpaTa SI0KPIVOVTOI O€ QUTIOKPATIKA KOl O€ OTATIOTIKA.

[ AImiokpaTikG ovopGlovTal Ta OHATO TTOL TTEPIYPGPOVTOL OTTG OPIoHEVO
OPIOUO TTOPOPETPWV.

Mo apdderypo pio evaAAaoodpevn TGO ival AITIOKPOTIKG OO

[ ZTamioTikG ovopGlovTal T OPOTA TTOL €X0LV TUXAIG TIPM 0€ KGOE Xpo-
VIKI] OTIYHA.

MNa mopdderypa o 66puPog eival OTATIOTIKG OHjpO.

B) Mepikég Baoikég paBnpaTIKES 1I81I60TNTES STTWG:
I) Hovuvéxeia
Ta ofjparta S1oKpIvOVTal 0€ AVaAOYIKA KOl PNPIOKA.

[J AvoAoyikG ovopGZovTal Ta ORPOTO TTOL €IVaI GUVEXEIG OUVOIPTHOEIG TOU
Xpovou.

210 oxfjpa 5-1 @aiveTal To SIGYPOHHPG VOGS avOAOYIKOU OHHGTOG.

n!\f\f\f\wﬂMﬂﬁ
AT

Zxrjpa 5.1.  Avodoyikd orjua
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[J Wnoiok6 ovopdletar To orjpa Tou €xel SIAKPITEG TIPES.

210 SIGypapHa 5-2 @aiveTal £va Pn@Ioks Orpa.

f(t)

E€obog

Zxrjpa 5.2.  WYnoioko orjua

II) H ovppeTpia
Ta ofjparta SiokpivovTal o€ APTIA KOl TTEPITTA.

[J ApTia ovopGlovTal Ta ORHOTO YIG Ta OTIOIx 10XUEN 1] OXEON:
f(t) =f(-t) yia k&Oe t.

10 oxfApa 5-3 @aiveTal TO SIGYPAPHA £VEG APTIOL ORHATOS.

(0,0) t

Zxrjpa 5.3.  Aptio orjua
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[ MepiTT& ovopdlovTan T ORHOTA YIor TO OTToiax 10YVEl N OXEoN:
f(t) =—f(-t) yia k&Oe t.

210 oxfjpa 5.4 paiveTal To dIGypappa VO TTEPITTOV ORHATOS.

F(t)

(0,0) t \

Zxrjpa 5.4.  [epiTto ofjua

[l H trepiodikéTnTa

[ Mepiodiké ovopGovTal Tor OAPOTO VI TOE OTTOI0 I0XVEI 1] OXEON):
f(t+nT)=f(t) yia K&Be t, 6TTOL N AKEPAIOG.

H mrapdpeTpog T ovopdleTal epiodog.
210 oXjpa 5.5 QaiveTal To SIGypapHa £vOg TTEPIOdIKOD OHPATOS.

F(t)

\N N
V \V4 (0,0) \Y4 VAR

Zxijpa 5.5.  [epiodiko orjua
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5-2. Meprypagn onpaTwv

H mreprypagr evég ofpaTog ptropel va eival TAfpng n HEPIKH.

H 1ARpng TepIypagr] Tou OHPOTOS TTPAYHATOTIOIEITOI:

* AvOAUTIKG, dSNACdN pE HOONPOTIKEG CUVOPTHOEIG, Ol OTTOIEG £XOUV WG OVE-
E&pTNTN peTaPANTA TO Xpovo. MNa apdderypa n ouvépTnon V=220nu(314t)
TEPIYPAPEl HIO EVOAAXOTOpEV TAOT).

* Ipaikd, dSnAadn pe SiaypdppaTa og oLVEPTNON PE TO XPOVO. XTO OXHHO
5-6 aiveTal TO SIGYPAPHA EVEG ORHOTOS.

* Mg Tivakeg TIHAYV, dNAadN TTVOKEG TTOL YIO OPIOHEVEG XPOVIKEG OTIYHES
divouv Tn TIpR Tov ofpaTog. O Tivakag 5-1 TepIypdger Eva orjpa.

Zxijpa 5.6.  [eprypoagpr) onuartog ue T xprion diaypduuarog

t (s) |

(MA)
0,67
0,87
0,42
0,56
0,38

G|l |WlN|=

Mivakag 5.1
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[ Mepikrj eprypa@r] OfpaTog ovopGZeTal ) TEPIYPAP EVOS OAPOTOS HE
B&on OpIOPEVEG XAPOKTNPIOTIKESG TIHEG O OTTOIEG TTAPEXOLY TTAHPWS TIG ETTIOL-
MNTES TTANPOPOPIES.

5-3. XapaKTNPIOTIKEG TIHEG CNHATWYV

O1 oToLSAIOTEPEG XAPAKTNPIOTIKEG TIPEG YIO TN HEPIKA TEPIYPOPN Eivar:
a) H péon g ofpartog

[ Méon TipR Yneiokol ofpaTog ovopGZeTal To TMAIKO TOL ABPOIoHATOS
TWV TIHWV TOL PnPIokoD OAHATOS TTPOS TO TTARO0G TOUS.

f, == (5.1)

Mo mop&derypa n péon TP TOL OAHATOG TTOL PAIVETAI OTO OXAHA 5-7 LTTO-
AoyiCeTa:

F(t)

4

(0,0) t
1 2 3 4 5 6

Zxrjpa 5.7.  YmoAoyiouog péong TiunG Yneiokou oriuaTog

24254154344 +1
f, = c— =1—64 —2.33

[ Méon Tiprj epiodikob orjpatog ovopdleTon To TmMAKo Tou epfadol Tou

OfPOTOG YIO HIa TrEPI0d0 TTPOg TNV Trepiodo.
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( EpBadov orfjpaTog yia pia epiodo

av T (5.2)

Mpéter va onpelwBel, 6T1 To epPaddv Tov PEPOLS TOL CGHHOTOS TroL Eival
Tévw amé Tov Géova t AapBaveTal ge BETIKG TTPOONHO, £V TO ePPadOV Tou
p€poug Trou eival K&Tw ot Tov Géova t AapBaveTal e apvnTIKG TTPGONHO.

Zxrjpa 5.8.  YmoAoyiouog péong TiunG mepiodikoU orjuaTog

Mo mop&derypa n péon TIPA TOU OAHATOG TTOL PAIVETAI OTO OXAHA 5-8 LTTO-
AoyiCeTai:

B) Evepyds Tipn ofjpaTog

[] Evepyds Tiprj orjpatog (vraong i TGong) ovopHGleTal TO LTTOBETIKG GUVE-
X€G ofpa (évraon fj Téon), To 0TToio 6TaV TPOPOdOTEN TOV (610 AVTIOTATN TTOVL
TPO@OOOTEl TO OO €T TOV {610 XPOVO €XEl WG OLVETTEIX O QVTIOTATNG VO
KOTaVOAWVEL TO (610 TTOG6 BEPUSTNTAG.

H evepydg Tipr ofpaTog f oupPoAideTan wg f, ...
y) MAGTog ofjpaTog
[J MAGTog orfjpaTog ovopdleTon n pé€yioTn OETIKI TIPA TOL OHHATOS.

>T0 OXAHO 5-9 ONUEIOVETAI TO TTAGTOG TrEPIOdIKOV OAHOTOS.
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(0,0 \

Zxrjpa 5.9.  [1AdTog orfjuarog

To mAGTog orjparog f oupBoAileTan ws f,.
0) Ty ojpaTOS OTT6 KOPLPH OE KOPLUPT).
U H 1ipi ofjpatog o1ré kopu@rj o€ kopu@n eivai ion pe T Sia@opd Tng péyi-

0TNG BETIKAS TOU OAHOTOS KAl TNG EAGXIOTNS APVNTIKAS TIMASG TOU OFjHOTOS.

F(t)

(0,0) \

Zxrjpa 5.10.  Tiur} OfjuaTOG ATTO KOPUPI] O KOPLP]

210 OXAHA 5-10 ONPEIOVETOI N TIPF TOU OAHATOG OTTO KOPUPH OE KOPUPI).
H amré oe kopuer] oe kopuen Tipn orjpaTos f oupPoAileTon ws f, .
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5-4. XapaKTNPIGTIKA CHATA
a) ApHOVIKG OApOTO
[ AppovikG ovopdovTan Ta NUITOVOEISH KOI TG GUVIHITOVOEISH OAPOTOL.

H péon Tipf Tov appovik®dv onpéTwv gival pndév. Méon TipR pndév €xouv
OAQ TO OHOTO TTOV EIVOIl CUHPHETPIKG WG TTPOG ToV &Eova Tov Xpovou t.
H evepydg Tipr] appovikol ofjpaTog divetar omré Tn oxéon:

.
rms @

>10 oxApa 5-11 aiveTan éva aPHOVIKG OHHO.

A

(0,0) t

F(t)

Zxrjpa 5.11.  ApuovikG oo

B) ©eTikol TeTpaywvikoi TTaApOf
210 OXAHO 5-12 PAIVETOI TO SIGYPOAHHO BETIKWV TETPOYWVIKOV TTOAHDV.

F(t)
A

(0,0)

|

Zxfjpa 5.12.  O¢Tikof TeTpdywvor ToAuof
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H péon Tipr} Tou orjparog vrodoyileTal wg e€As:

(o Eppoadov orjpaTog yio pia mepiodo 0
av T T av T

fo=2
2

H evepyds Tipn vtrodoyieTan wg e€AG:

Xwpig va KATAOTPATNYNOE( N YEVIKOTNTA LTTOTEOETOHPE TTWG TO GAHA OLVI-
oTaTol amé MoApolg évraong pevpaTog. To Tood Tng BepudtnTag Q Touv
KOTOVOAWVETAI ATTé AVTIOTATN R, 0 01T0i0G S10ppEETal TG TO OHA O€ XPOVO
T eivau:

Q=A2RI (1) H oxéon auTh 10x0el yiati 01O didoTnua OstsI TO OApO
2 oxeon N 1oxvery n 2 nu
givan ouvex€g, evad 0TO diIGoTNHO % <t<T, Q=0
SOH@PWVO PHE TOV OPIOPS TNG EVEPYOU TIMAG:
Q={5RT (2)
A6 TG oxéoelg (1) kai (2) €meTail:

2. RT=ARI 2 =
20

Y) TeTpaywvikol TTaApol GUHPETPIKOI WG TTPOG Tov GEova t.
210 OXAHG 5-13 PaAiVOVTaI TETPOYWVIKOI TTAAPOI CUPHETPIKOI WG TTPOG TOV
G&ova Twv XpOvwv.
F(t)

A

NI

(0,0) T

Zxfpa 5.13.  Tetpoywvikol ToAuoi CUHUETPIKO WG TPOG t
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H péon Tipr} Tou ofjpaTog eival pndév, agpou eival CUPPETPIKS WS TTPOG t.
H evepydg Tipr Tou orjpaTog vtroloyideTai:

Av To ofjpa BewpnBel EvToon PeVPATOS, TOTE TO TTOOO BEPUOTNTAS TTOL
KOTOVOA@VETAI oTTé avTIOTATN R, TTOL Tpo@odoTEITAI OTTé TO O, YI XPSvo
T eivou:

Q=Q,+Q, -
T T i
QT:AzRE Ostsi M (1)
Q,=ARL Toi<r .
2 2 2— - D

61ov Q, n BepUSTNTA TTOL KATAVOAWVETAI Tré TNV R 0TN piar nuitrepiodo Ko
Q, N BEPPSTNTA TTOL KATAVOADVETOI OTT6 TNV R 0TV GAAN npitrepiodo. ATré Tnv
(1) émeTar:

I
2

T

Q=A’R +A2R§=A2RT (2)

AMNG atré Tov opIopS TNG evepyol TIPAG ETTETAI:
Q=12 RT 3)
ATIO TIG Ox€oeIg (2) kau (3) EmeTON:
fas RT=A*RT

foms = A

0) Tprywvik6g TTaApos
270 OXAHO 5-14 PAIVETOI TO SIGYPOAPHO TPIYWVIKOU TTOAHOD.

F(t)

(0,0)

o=
—

Zxfpa 5.14.  AiGypauua TprywvikoU ToAuou
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H péon Tipr) Tou TTaApOU eiva:

ELBASEY OF 05
= HPobdv orpatos yia parepiobo , TO eYPadSV TOL TTAAPOU givail TO Y-

faV T
Badov Tprywvou pe mAevp& T kar Opog A. ETropévmws:
S TA
=2 [
fav T
=1
fo = > A

H evepyos Tipn eivar:

f = A
rms \/§

€) MoaApds adpwong
210 oxfjpa 5.15 @aiveTan To SIGypoppa BEWPNTIKOV OAPATOG OGPWONG

F(t)

A1V

(0,0) T 2T

Zxrjpa 5.15.  AiGypoppa ofuaTog oGpwons

H péon Tipr} Tou orjpatog vtroAoyideTal aTd T ox€on:
Eppaddv orjpaTog yia pio repiodo i i i
f,= T , TO gpPadSv Tou OpaTOG Eivarl gp-

av

Badov Tpryddyvou pe Baon T kou Oog A. ETropévmg:

Tar
1a

fu=2— 0 f,=
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H evepyog Tipr Tov OApOTOG Eivai:
1:rms = A
/3
oT) HpiavopBwpévo npITovoeldég orjpa:

210 OXAHO 5-16 PaivVETAI TO SIGYPAHHA NUIGVOPOWHEVOL NHITOVOEISOVS O1f-
HOITOG.

f(t)

00 5 T 33 2T ot

Zxrjpa 5.16.  To SiGypopua nuIavopOwUEVOL NUITOVOEISOUG OrUATOG

H péon Tipr} Tov ofjpartog diveTan atmd TN oxéon:
A
f —

av

T

H evepydg Tipn diveTon omré Tn oxéon:

f =

rms

N[>

¢) MAjpws avopBWPEVO NUITOVOEISEG OTpaL:

210 oXipa 5-17 @aiveTal To SIGYPOHHG TTAPWS avVOPOWHEVOL NUITOVOEI-
600g orjpaTog.
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f(t)

(0,0) T 2T

Zxfpa 5.17.  To S1dypaupa TAGPWS avopOwuévou NUITOVOEISO0UG OATOG

H péon Tipr) Tou TApws avopBwpévou orjpaTog eivai:

f = 2A
™

H evepydg Tipn eivai:
f = A
™2

5-5. Epappoy£g

Eappoyn 1n

Mo To OAHA TTOL PAVETAI OTO OXHA, VO UTTOAOYIOTOUV:
o) H péon TipR

B) H evepyog Tipn.

(0,0)

=

ISIETS
w

e

-2
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Avon

a) H péon Tipn opieTon wg:
_ epPaddv orpaTog yio pio repiodo

fO(V T (1 )
To epPaddv Tov BeTIKOV PEPOG TOL OAHATOG Eivar:
4.1
S;=1 y) )
To epPaddév Tou apvnTIKOV HEPOLG TOL OAHATOS Eiva:
_5.3T
S, =2 7 (3)
A6 i oxéoelg (1) (2) kai (3) TPOKOVTITEL:
T 3T
1--2-=—
=4 4 __5__
f,= T 7} 1,25

) To ofjpa ptropei va BewpnBei wg €vraorn. Na To didotnua 0 <t < % n Tipn
TOL ORHATOG £Xel OTOOEPN TIHN, ETTOHEVWSG TO TTOOGV BEPUSTNTAG TTOU KATOAD-
VETQI a6 avTioTaon R o' auTd To Xpoviké didoTnpa Ba givai:

—1rI_rI
Q=TR;=1R; (4)

‘Opoia 1o Toodv BeppdTNTAG OTO dIGOTNHX % <t=<T Oa eivar:

E:

Q, =2R 2 3RT (5)

Etropévag To 0AIkG T006 BeppdTnTOSG Bat €ivai:

Q-q,+q, B3> Q=§+3RTD Q=$ 6)

ATT6 TOV OpIOHO TNG €vEPYOU TIMAG TTPOKVTITEL:
ATIO TIG Ox€0eIg (6) kau (7) ETTeTON:

f RT=%"RTD f =

rms

Vs
2
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Epappoyn 2n

No vtroAoyioTel n péon TIPr TOL OHHOTOS.

Rl

(0,0)

SIE]
—I

Aovon
H péon Tipr} ofjpaTog opideTar wg

_ epPaddv orpoTog yio pio repiodo

f T (1)
To epPoaddv Tou ofpaTog yIa 0 <t < % givan: To epPadOv Tprywvou pe Béon
% Kal 0og 5 Gpat:
_1T. _ 5T
S, = 575 0 s, 7 @)

To epPoaddv Tov OpATOS YITK % <t<T eivai pndév Gpa:

S,=0 (3)

ATT6 Tig oxéoelg (1) (2) kai (3) €meTau:

.
5110
S +5
fo=2"2png -4 O
T T
—E =
fu=>01f,=125
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Eqappoyn 3n

Na vtroAoyloToUV:

a) H péon Tipn.
B) H evepyds TipR Tou GAPATOG TTOL PAVETAI OTO OXAHO.

10

Avon
a) H péon Tipr) Tou BeTIKOV TETPAYWVIKOU TTaApoU diveTal omrd Tn oxéon:
_A -
fo = 5 0f,=5

Eqappoyn 4n

Mo ToV TPIYWVIKS TTOAPO TOU OXAPATOSG, VO UTTOAOYIOTOUV.
a) H péon Tipn
B) H evepyds Tipi
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Aovon

(0,0)

SIE
—
w

Nl—q

2T

o) H péon Tipr) Tou TaApoL diveTanl aré Tov TOTIO:

1 1
faV:EAD fav:2'§:1

B) H evepydg Tipr Touv TToApoL eivai:

f = A g =2

rms ﬁ rms ﬂ

Eqpappoyn 5n

No vTToAOYI00El N péon TIPA Ko ) eVEPYOS TIWK, TOL NHIGVOPOWHEVOL NUITO-
VIKOU OHOTOG TOL TTOPOKATW OX{HOTOS.

N
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Avon
a) H péon Tipn diveTon o1mé Tn oxéon
th=80f,=3

B) H evepyos Tipn diveTan amré Tn oxéon:

frms_ 2 0 frms 2 0 frms 1/5

5-6. MpofAnparta mpog Avon

o
1 Mo To ofpa 0&pwong Tov aiveTal 0To oXpa. Na vTToAoylIoBo0V:
a) H péon Tipn
B) H evepyds Tipi

F(t)

(0,0)

o
2 No LTTOAOYI0000V:
a) H péon Tipn
B) H evepyds Tipr
y) To mA&TOg
Mo To OApa oL PAIVETOI OTO OXHHO.

F

402,

(0,0)
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o
3" Mo eivon N péon TIPA KAl TToIx €IVl N eVEPYOS TIHF TOU OPATOS TTOU

PaiveTal 0TO OXAHOL;

F

o5 V2]

(0,0)

ool

Not vTTOAOYIO0El N péon TIPA TOL CAPATOG TTOL PAIVETOI OTO OXAHA:

4°

F
) (0,25)
1 1 A t
(0,0) I I 3L T
4 2 4
o
5 naTo OXfHa OjHa TOL OXAHATOG VO LTTOAOYIOOET 1) pHéon TIPA:
F
2
(=0, 5)
t

0,0 > T

-2




